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Abstract 
Optical code-division multiple access 
(OCDMA) is one of the techniques to 
effectively use the large bandwidth of 
optic fiber. In such systems, the data is 
encoded by a specific code in the 
transmitter, and the received signal is 
decoded by the same code in the receiver. 
The OCDMA systems allow multiple 
users to transmit data simultaneously. 
However, as the number of simultaneous 
users increased, the bit error rate is 
increased due to the increased multi-user 
interference (MUI). In this proposal, a 
new spreading code called the 
Manchester coded Walsh code (MCWC) 
is proposed. In the OCDMA systems 
using MCWC, the interference 
contributed by any other user is always a 
constant and the MUI can be easily 
estimated and cancelled in the receiver. 
Moreover, three kinds of MCWC 
decoders are proposed for the fixed 
channel networks, scheduled networks, 
and non-scheduled networks, 
respectively. The performance analysis 
shows that the proposed systems can 
afford large number of simultaneous 
users with low bit error rate, especially 
in the fixed channel networks and 
scheduled networks. 
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